Abstract
H3K4/9/36me3, led to upregulation of Ace2 expression in mouse germ cell line Our discovery provides clues for pathogenesis and targeted drug therapy 31 towards ACE2 expression for prevention and adjuvant therapy of COVID-19.
Introduction

37
SARS-CoV-2 causes pneumonia-associated respiratory syndrome, like 38 coronavirus SARS-CoV and MERS-CoV [1] . An ongoing outbreak of RaTG13, suggesting that bat is the origin of SARS-CoV-2 [2] [3] [4] . A familial cluster 43 of pneumonia associated with the SARS-CoV-2 and a retrospective study 44 indicated person-to-person transmission [5] . Moreover, people seem to be The genome sequence of SARS-CoV-2 is 82% identical to SARS-CoV [4] .
50
Angiotensin converting enzyme II (ACE2) was identified as the cell entry 51 receptor of SARS-CoV-2 to infect human, similar to SARS-CoV [6] . ACE2 52 belongs to the angiotensin-converting enzyme family and catalyzes the 53 cleavage of angiotensin II into the vasodilator angiotensin1-7. ACE2 is 54 enriched in the epithelia of lung [7] , while single-cell RNA-seq data analysis of 55 ACE2 expression reveals potential risks of more human organs vulnerable to 56 SARS-CoV-2 infection [8] . In reproductive system, single-cell transcriptomes of 57 adult human testis showed high expression of ACE2 in spermatogonia, Leydig
58
and Sertoli cells [9] . Coronaviruses are prone to mutation and recombination 59 due to their error-prone RNA-dependent RNA polymerase (RdRP) [10] , and 60 virus variation may allow some subtypes of the virus to better bind to the 61 receptor ACE2. Therefore, it is very important to reveal how ACE2 expression 62 is regulated for both prevention and treatment of the infectious diseases
63
caused by these coronaviruses in the future.
64
The major epigenetic markers in mammals include covalent modifications of [15] for silencing at specific genomic loci [16] . In
82
ESCs, EZH2-mediated H3K27me3 is necessary for cell identity and cell 83 differentiation [17] .
84
To study the epigenetic regulation of ACE2 expression, we detected the 
SARS-CoV-2 infected primary human bronchial epithelial cells). Analyzed
106
ChIP-seq data was from GSE76626.
108
Results
109
Ace2 expression is enhanced by SARS-CoV-2 infection
110
We examined transcriptome of human tissues [18] to find that ACE2 is 111 abundantly expressed in heart, kidney, testis, colon and gut ( Fig.1a) 
ACE2 expression was upregulated upon EZH2 knockout in human ESCs
137
We found that ACE2 is highly expressed in human preimplantation embryos
138
shown by RNA-seq result [22] (Fig.2c) . Further examination showed that its 139 expression peak is different from cleavage embryonic genes (Fig.2d) 
164
( Fig. 3a) . Meanwhile, there was a significant increase of acetylation of H3K27
165
(H3K27ac) levels at ACE2 promoter in EZH2-deficient ESCs [24] (Fig. 3b) ,
166
supporting an antagonism between H3K27 acetylation and trimethylation. In were re-established upon EZH2 restoration [24] (Fig. 3a and Fig. 3b ). H3K4me1
169
( Fig. 3c) and H3K4me3 (Fig. 3d) (Fig. 4) , and our study indicates that EZH2 activity seems to be a promising 
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